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(54) Optical apparatus with focus adjusting function and focus adjustment control circuit 



(57) An optical apparatus having a focus adjusting 
function, includes: a focus detecting unit for executing 
a focus detection operation for each of a plurality of fo- 
cus areas set in an image plane; a grouping unit for 
grouping the image plane in accordance with a distribu- 
tion of defocus amounts or distances obtained from fo- 
cus detection results of the plurality of focus areas; a 
focus area selecting unit for selecting at least one focus 
area from the plurality of focus areas in accordance with 
a grouping result; a defocus amount comparing unit for 
comparing a defocus amount of the selected focus area 
selected with a predetermined defocus amount; a lens 



driving unit for driving a lens until the selected focus area 
is made in-focus, if a comparison result by the defocus 
amount comparing unit shows that the defocus amount 
of the selected focus area is smaller than the predeter- 
mined defocus amount; and a focus area re-selecting 
unit for re-selecting a focus area by driving the lens in 
accordance with the defocus amount of the selected fo- 
cus area and thereafter again operating the focus de- 
tecting unit, grouping unit, and focus area selecting unit, 
if a comparison result by the defocus amount comparing 
unit shows that the defocus amount of the selected fo- 
cus area is larger than the predetermined defocus 
amount. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to an optical ap- 
paratus having a focus adjusting function capable of de- 
tecting a focus in each of a plurality of areas in an image 
plane, and to a focus adjustment control circuit. 10 

Related Background Art 

[0002] In the case of a camera which can detect a fo- 
cus in, or measure a distance to, each of a plurality of 15 
focussing areas, if a lens is driven in accordance with 
the focus or distance of an object in the focus area at a 
nearest distance determined from a plurality of focus de- 
tecting or distance measuring results, a correct auto fo- 
cussing operation is often impossible. To solve this prob- ?o 
lem, an algorithm is disclosed in U.S. Patent 5, 1 21 , 1 51 
in which, for example, if the focus detecting or distance 
measuring results of three points showa specific pattern 
such as "far", "middle", and "near", the focus area of 
"middle" is selected (because "near" may be the 25 
ground). 

[0003] Another apparatus is disclosed in U.S. Patent 
4,749,848 which can detect a defocus amount in, or 
measure a distance to, an arbitrary point in an image 
space by detecting a focus in, or measuring a distance 30 
to, each of a number of focus areas in an image plane. 
[0004] This proposed apparatus will be described by 
taking as an example photographing a scene such as 
shown in Fig. 6. 

[0005] An image plane is divided into fine blocks (sets 35 
of a plurality of pixels on an area sensor), and a distance 
or focus of each block is measured to obtain distance 
distribution information or defocus amount information 
such as shown in Fig. 7. Objects constituting the image 
space are grouped in order to determine an object layout 40 
in the image space. 

[0006] Fig. 8 shows an example of the results of 
grouping performed in accordance with the distribution 
data shown in Fig. 7. Grouping defines the area of each 
object. Several practical grouping methods are known. 45 
An example of the simplest method is to judge that ad- 
jacent two blocks constitute the same object if a differ- 
ence of distance or defocus between the two blocks is 
a predetermined value or smaller. This judgement is per- 
formed for each of adjacent two blocks. 50 
[0007] By using a grouping method, the focus areas 
are grouped for each object constituting the image 
space such as shown in Fig. 8. 
[0008] The area of a main object among the objects 
constituting the image space is determined in accord- 55 
ance with, for example, distance information (or defocus 
amount information), size information of each object, 
position information of each object in the image plane, 



inclination extent of each object or the like. 
[0009] Another grouping method uses a histogram of 
distance distribution (or defocus amount distribution). 
Several focussing methods are also used. In one meth- 
od, attention is paid only to the nearest object and the 
most frequently occurring distance. If a distance differ- 
ence therebetween is vary small, a middle between the 
two objects is focussed, whereas if not, the front object 
is focussed. 

[0010] However, in a practical auto focussing opera- 
tion, focus detection or distance measurement is not al- 
ways performed correctly for all focus areas, and the dis- 
tance distribution (or defocus amount distribution) 
changes with an error of the distance measurement (or 
focus detection) and with a fine motion of a photogra- 
pher or an object during auto focussing. Furthermore, 
with a TTL (through the (taking) lens) type focus detec- 
tion system, a stop position of a taking lens when a focus 
is detected may greatly influence the detected focus. 
Particularly, when a distance distribution (or defocus 
amount distribution) is repetitively measured during fo- 
cus adjustment, the obtained distance distribution (or 
defocus amount distribution) changes minutely each 
time it is measured. Although this phenomenon poses 
no practical problem if the objects are spaced apart from 
each other such as shown in Fig. 6, it becomes conspic- 
uous if objects are near to each other or a distance of a 
main object from the background is short. 
[0011] Fig. 9A shows an example of such a scene 
wherein two persons stand side by side just in front of 
a wall. Fig. 9B shows a focus detecting area (or distance 
measuring area) of focus detecting means for adjusting 
the focus of this scene. Figs. 10Ato 10D show defocus 
maps representing defocus distributions measured with 
such a focus detecting system. 
[0012] Fig. 10A shows an example of a division into 
four groups. Groups A1 and A2 are approximately the 
groups of the 1 eft person shown in Fig. 9A, and groups 
A3 and A4 are the groups of the right person shown in 
Fig. 9A. In this case, most of the background wall are 
recognized as a group from which focusses are not de- 
tected (in Fig. 10A, blank blocks). Fig. 10B shows an 
example in which the persons are correctly discriminat- 
ed as groups B1 and B2. In Fig. 10C, the two persons 
are recognized as one group C3, and the wall and part 
of the persons are recognized as other groups (refer to 
groups C1 and C2). In Fig. 10D, the two persons and 
part of the wall are recognized as the same group D2, 
and only part of the persons is recognized as another 
group D1. 

[0013] As above, even if the same scene is photo- 
graphed, the distance distribution (or defocus amount 
distribution) becomes very different depending upon the 
position of a taking lens and an enabled/disabled state 
of focus detection. 

[0014] If the focus adjustment is performed by repet- 
itively determining a focus area from such different dis- 
tance distributions (or defocus amount distributions), 
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the focus area cannot be determined. Therefore, hunch- 
ing or the like may occur or the focus area changes each 
time the focus adjustment is performed, so that the pho- 
tographer loses confidence in the camera. 
[0015] Some conventional cameras of the type that a 
focus of each of a plurality of focus areas in an image 
plane can be detected, display the focus detection re- 
sults. For example, in Japanese Patent Application 
Laid-Open No. 8-286253, the positions of all focus de- 
tectable areas and an in-focus state of each area can 
be visually recognized at once by changing the color of 
each segment of a display. 

[0016] However, with Japanese Patent Application 
Laid-Open No. 8-286253, since color display is per- 
formed for all focus detectable areas, this color display 
is superposed upon objects so that the objects are hard 
to be visually recognized. 

[0017] For example, if an area c10 shown in Fig. 1 8B 
is focussed, the distance measuring areas or focus de- 
tecting areas at the same distance also become in-fo- 
cus. The color display is therefore made in these areas 
in the baby face. Although the in-focus area can be rec- 
ognized, the object becomes hard to visually recognize 
and photographing is hindered. Also, the area actually 
focussed cannot be identified. 
[0018] Furthermore, if in-focus states are displayed 
for all the distance measuring or focus detecting areas, 
the distance measuring or focus detecting areas of fur- 
ther object at the same distance to the main object is 
also displayed as being in-focus state so that the pho- 
tographer may think that the object different from the 
main object was focussed inadvertently. 
[0019] For example, if the area b3 of a human face 
shown in Fig. 1 8A is focussed, the street lamp at the 
same distance is also in an in-focus state and an in-fo- 
cus display is made. In this manner, if all the distance 
measuring or focus detecting areas in an in-focus state 
are displayed, the photographer cannot judge whether 
the person was focussed or the street lamp was fo- 
cussed, orthe photographer may erroneously judge that 
the street lamp was focussed. 

SUMMARY OF THE INVENTION 

[0020] One aspect of the invention is to provide an 
optical apparatus in which a focus detection operation 
is executed for each of a plurality of focus areas set in 
an image plane, the image plane is divided into groups 
and others in accordance with a distribution of defocus 
amounts or distances obtained from focus detection re- 
sults of the plurality of focus areas, and at least one fo- 
cus area is selected from the plurality of focus areas in 
accordance with a result of the division into groups and 
others, the optical apparatus having a defocus amount 
comparing means for comparing a defocus amount of 
the selected focus area with a predetermined defocus 
amount. A lens is driven until the selected focus area is 
made in-focus, if a comparison result by the defocus 



amount comparing means shows that the defocus 
amount of the selected focus area is smaller than the 
predetermined defocus amount. 
[0021] If a comparison result by the defocus amount 

5 comparing means shows that the defocus amount of the 
selected focus area is larger than the predetermined de- 
focus amount, a focus area is re-selected, after the lens 
is driven in accordance with the defocus amount of the 
selected focus area by again executing the focus de- 

10 tecting, grouping, and focus area selecting operations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] Fig. 1 is a flow chart illustrating the operation 
15 of an auto select AF sub-routine of a camera according 
to a first embodiment. 

[0023] Fig. 2 is a flow chart illustrating the operation 
of an auto select AF sub-routine of a camera according 
to a second embodiment. 
20 [0024] Fig. 3 is a block diagram showing the outline 
structure of a camera used by the first and second em- 
bodiments. 

[0025] Fig. 4 is a flow chart illustrating the main oper- 
ation of a camera used by the first and second embod- 
25 iments. 

[0026] Figs. 5A, 5B, 5C and 5D show defocus 
amounts detected by the auto select AF sub-routine and 
defocus maps in the first embodiment. 
[0027] Fig. 6 shows an example of a scene used for 

30 illustrating a conventional technique. 

[0028] Fig. 7 is a diagram showing an example of dis- 
tance distribution or defocus amount distribution. 
[0029] Fig. 8 is a diagram showing an example of 
grouping focus areas shown in Fig. 7. 

35 [0030] Figs. 9A and 9B show an example of a photo- 
graphed scene and a focus area distribution used for 
illustrating a conventional technique and the present in- 
vention. 

[0031] Figs. 10A, 10B, 10C and 10D are diagrams 
40 showing examples of conventional defocus maps (focus 
area grouping). 

[0032] Figs. 1 1 A and 1 1 B are diagrams illustrating fo- 
cus areas of an auto focus camera and a display of in- 
focus states of the focus areas, according to fifth to sev- 

45 enth embodiments. 

[0033] Fig. 1 2 is a block diagram showing the electri- 
cal configuration of an auto focus camera according to 
the fifth to seventh embodiment. 
[0034] Fig. 13 is a flow chart illustrating the outline of 

50 a series of operations of the auto focus camera accord- 
ing to the fifth to seventh embodiment. 
[0035] Figs. 1 4A, 1 4B, 1 4C and 1 4D are diagrams il- 
lustrating focus areas of an auto focus camera and a 
display of in-focus states of the focus areas, according 

55 to the fifth embodiment. 

[0036] Figs. 1 5A, 1 5B and 1 5C are diagrams illustrat- 
ing focus areas of an auto focus camera and a display 
of in-focus states of the focus areas, according to the 
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sixth embodiment. 

[0037] Figs. 16A, 1 6B and 16C are diagrams illustrat- 
ing focus areas of an auto focus camera and a display 
of in-focus states of the focus areas, according to the 
sixth embodiment. 

[0038] Figs. 1 7A, 1 7B, 1 7C and 1 7D are diagrams il- 
lustrating focus areas of an auto focus camera and a 
display of in-focus states of the focus areas, according 
to the seventh embodiment. 

[0039] Figs. 18Aand 18Bare diagrams illustrating fo- 
cus areas of a conventional auto focus camera and a 
display of in-focus states of the focus areas. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0040] Embodiments of the invention will be de- 
scribed with reference to the accompanying drawings. 

(First Embodiment} 

[0041] Fig. 3 is a block diagram showing the outline 
structure of a camera according to the first embodiment. 
[0042] In Fig. 3, reference numeral 203 represents a 
m icrocomp uter wh ich inc I udes an A/D con vertor for con- 
verting an output from an area sensor to be described 
later into a digital signal, a memory (RAM) for storing an 
image signal A/D converted by the A/D converter, and 
a CPU which performs formulating a defocus map rep- 
resentative of a defocus amount distribution, grouping, 
and the like. 

[0043] Reference numeral 201 represents an area 
sensor such as a CCD having fine light reception ele- 
ments disposed two-dimensionally, and reference nu- 
meral 202 represents a sensor driving circuit for driving 
the area sensor 201 . The sensor driving circuit 202 per- 
forms serial communication via a data bus DBUS while 
it receives an AFCOM signal. In accordance with sensor 
drive information received from the microcomputer 203 
over serial communication, the sensor driving circuit 202 
drives the area sensor 201 . 

[0044] Reference numeral 206 represents a lens driv- 
ing circuit which drives a taking lens 21 3 in accordance 
with defocus amount information selected by the micro- 
computer 203. In driving the taking lens 213, the lens 
driving circuit 206 controls drives of a focus adjusting 
motor and an aperture vane control motor both provided 
for the taking lens 21 3. The lens driving circuit 206 per- 
forms serial communication via the data bus DBUS 
while it receives an LCOM signal from the microcomput- 
er 203. In accordance with lens drive information sup- 
plied from the microcomputer 203 over serial communi- 
cation, the lens driving circuit 206 controls the drive of 
the taking lens. At the same time, the lens driving circuit 
206 supplies various information (such as focal length 
information) of the taking lens to the microcomputer 203 
over serial communication. 

[0045] Reference numeral 207 represents a switch 



SW1 which turns on upon a first stroke of a release but- 
ton, and reference numeral 208 represents a switch 
SW2 which turns on upon a second stroke of the release 
button. 

s [0046] Reference numeral 214 represents a switch 
sense circuit which senses the state of a switch operat- 
ed upon by a photographer to set various photographing 
conditions and the state of a switch indicating a camera 
state, and supplies the sensed states to the microcom- 

»o puter 203. The switch sense circuit 21 4 supplies switch 
data to the microcomputer 203 over serial communica- 
tion via the data bus DBUS while it receives an SWCOM 
signal. The switch sense circuit 214 also counts up or 
down a dial value in accordance with a value input from 

is an electrical dial 21 0, and sends the count to the micro- 
computer over serial communication via the data bus 
DBUS. 

[0047] Reference numeral 204 represents a shutter 
control circuit which controls an open/close of the shut- 

20 ter, and reference numeral 205 represents a film control 
circuit for controlling the film feeding. 
[0048] Next, a series of operations to be executed by 
the microcomputer 203 will be described with reference 
to the flow chart shown in Fig. 4. 

25 [0049] At Step #300 the power is supplied to the cam- 
era upon depression of a main switch of the camera. 
Next, at Step #301 in accordance with information sup- 
plied from the switch sense circuit 214, a mode and a 
set value are switched. If there is any change, this 

30 change is supplied to an unrepresented liquid crystal 
display circuit to change display data and display color. 
At Step #302 it is checked whether the switch SW1 is 
on. If on, photometry is performed at Step #306, where- 
as if off, the flow advances to Step #303. 

35 [0050] It is assumed herein that the switch SW1 is 
maintained off and the flow advances to Step #303. 
[0051] If the switch SW1 is off at Step #302, it is 
checked at Step #303 whether the power is to be turned 
off. If not, the flow returns to Step #302 to check the 

40 switch SW1 . Namely, after the power is turned on once 
in any cases, the power-on state is maintained for a pre- 
determined period to check the switch state and change 
a display. If the power is to be turned off at Step #303, 
the power is turned off at Step #304 to make the liquid 

45 crystal display circuit erase unnecessary displays in the 
finder or on the outer frame of the camera. At Step #305, 
a series of operations are terminated. 
[0052] If it is judged at Step #302 that the switch SW1 
is on, the flow advances to Step #306 whereat a pho- 

so tometry circuit is activated to receive light reflected from 
an object and A/D convert it to acquire photometry in- 
formation. In accordance with the photometry informa- 
tion, the exposure conditions (aperture, shutter speed) 
are calculated. At Step #307 a sub-routine of an auto 

55 select AF (automatic focussing) is performed. The de- 
tails of the operation of this sub-routine will be later de- 
scribed. At Step #308, the liquid crystal display circuit 
displays an AV value and a TV value acquired at Step 
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#306 on a finder liquid crystal display and an external 
liquid crystal display. 

[0053] At Step #309 it is checked whether the camera 
state permits a release. For example, if the AF mode is 
"one shot mode" and a focus detection result at Step 
#307 is "in-focus state", then the release is permitted to 
follow Step #310 to check the switch SW2, whereas if 
not in "in-focus state", the flow returns to Step #301 . Af- 
ter the flow returns to Step #301 , a mode and the like is 
displayed if necessary to follow Step #302 to check the 
switch SW1 . If the switch SW1 is on, photometry, focus 
detection (or distance measurement), and display are 
again performed (Steps #302, #306, #307, and #308), 
and at Step #309 it is checked again whetherthe camera 
state permits a release. 

[0054] If permitted at Step #309, the flow advances to 
Step #310 whereat it is checked whether the switch 
SW2 is on. If on, the flow advances to Step #311 to take 
an image of the object, whereas if off, the flow returns 
to Steps #301 and #302 to check the switch SW1. If it 
is judged at Step #302 that the switch SW1 is on, pho- 
tometry, focus detection (or distance measurement), 
and display are again performed (Steps #302, #306, 
#307, and #308). 

[0055] If it is judged at Step #31 0 that the switch SW2 
is on, the flow advances to Step #311 to take an image 
of the object. At this Step, a charge motor control circuit 
moves up a quick return mirror, and the lens driving cir- 
cuit 206 supplies the aperture amount determined at 
Step #306 to stop down the aperture of the taking lens 
213 so as to have a corresponding exposure amount. 
At Step #31 2 the shutter control circuit 204 controls the 
movement of the leading and trailing shutter curtains so 
as to set the TV amount determined at Step #306. At 
Step #313, a charge motor control circuit moves down 
the quick return mirror and at the same time charges the 
shutter to open the aperture which was stopped down 
at Step #306. At Step #314 the film control circuit 205 
controls a feed motor to wind up the film. 
[0056] A series of operations of the camera are com- 
pleted as in the above manner. 
[0057] In the operation sequence described above, 
an abnormal camera operation (such as film jamming) 
is omitted because it is not relevant to the present in- 
vention. 

[0058] Next, the sub-routine "auto select AF" called at 
Step #307 in Fig. 4 will be detailed with reference to the 
flow chart of Fig. 1 . 

[0059] After Step #306 shown in Fig. 4, the sub-rou- 
tine auto select AF starts at Step a1 01 . At Step a1 02 the 
sensor driving circuit 202 drives the area sensor 201 to 
accumulate charges in photoelectric conversion sensor, 
store the output of the sensor, and A/D convert the out- 
put so that focus information in each of a plurality of fo- 
cus areas are calculated. In accordance with the calcu- 
lated focus information, defocus amounts of a plurality 
of focus areas are calculated by using a known algo- 
rithm. 



[0060] At Step a103, in accordance with the calculat- 
ed defocus amounts, grouping is performed (defocus 
map is formulated). As already described, in one of 
known grouping methods, it is judged that two adjacent 

s blocks constitute the same object if a difference of dis- 
tance or defocus between the two blocks is a predeter- 
mined value or smaller. This judgement is performed for 
each of adjacent two blocks. The detailed description of 
grouping methods is omitted because they are already 

10 known. With such judgement, it is possible to obtain a 
data grouping an image plane for each object (group da- 
ta obtained by using defocus amounts is called a defo- 
cus map). 

[0061] For example, in case that the lens is at the 

15 nearest position and a photographing scene is as shown 
in Fig. 9A, if the focus of each of focus areas disposed 
as shown in Fig. 9B is detected, defocus amounts of the 
focus areas such as shown in Fig. 5A are obtained (fo- 
cus undetectable areas are shown as empty blocks). 

20 The defocus map formulated on the basis of these de- 
focus amounts is shown in Fig. 5B. Since the lens is at 
the nearest position and the defocus amounts as a 
whole areas are large, there are many focus undetect- 
able areas although the focuses of human faces with 

25 high contrast can be detected. The human faces are rec- 
ognized as two groups 5B.1 and 5B.2 in the defocus 
map, and the clothes are recognized as one group 5B. 
3. The focuses cannot be detected in almost the whole 
area of the wall. The wall is therefore not recognized as 

30 a group. 

[0062] At Step a104, a main object is selected from 
groups in the image plane. Factors for selecting the 
main object include a size and inclination of an object, 
defocus amount, a position of an object in the image 

35 plane, and the like. After the main object is selected, a 
representative focus area of the group is determined. 
The defocus amount of the representative focus area is 
used as the defocus amount of the group. 
[0063] In examples shown in Figs. 5A and 5B, the 

40 group 5B.1 is selected as the main object from the 
groups 5B.1, 5B.2, and 5B.3. The defocus amount "- 
14.7" (absolute 14.7) of the focus area (as designated 
to "focus detected point 1 in Fig. 5B) in the group 5B.1 
is selected as the defocus amount of the main object. 

45 [0064] At Step a1 05 the defocus amount of the main 
object is compared with a defocus amount judgement 
threshold value. If the absolute value of the defocus 
amount of the main object is larger than the threshold 
value, the flow advances to Step a106, whereas if not, 

so the flow branches to Step a107. If the defocus amount 
judgement threshold value is, for example, "1 .0", the de- 
focus amount "-14.7" (absolute value 14.7) is larger than 
the threshold value. The case wherein the defocus 
amount of the main object is larger than the threshold 

55 value will be first described. In this case, the flow ad- 
vances to Step a1 06. 

[0065] At Step a1 06, afterthe lens drive amount is cal- 
culated on the basis of the defocus amount of the main 
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object, the lens drive amount is supplied to the lens con- 
trol circuit 206 to drive the lens. After the lens is driven, 
the flow returns to Step a1 02 to again perform focus de- 
tection. The defocus map is again formulated at Steps 
a1 03 and a1 04 to select a main object and determine 
the defocus amount thereof. 

[0066] In the foregoing example, after the lens is driv- 
en in accordance with the defocus amount of the previ- 
ously selected main object and the focus detection is 
again performed, defocus amounts of focus areas such 
as shown in Fig. 5C can be detected. The defocus map 
formulated in this case is shown in Fig. 5D. Since the 
lens is moved away from the nearest position, the defo- 
cus amounts of the previously selected main object are 
made smaller. The defocus map again formulated by us- 
ing the newly detected defocus amount is shown in Fig. 
5D. The human faces are recognized as two groups 5D. 

1 and 5D.2 in the defocus map, and a portion of one 
person forms one group 5D.3. 

[0067] Since the focuses of the wall above the right 
side person can be detected at this time, a portion of the 
wall forms a new group 5D.4. The groups 5D.1 and 5D. 

2 correspond to the groups 5B. 1 and 5B.2 of the defocus 
map formulated at the first focus detection. However, 
since the number of focus detectable areas increases, 
the size of each group is made slightly larger. As a group 
is selected from these four groups in accordance with a 
predetermined algorithm, the group 5D.2 is selected as 
the main object. The defocus amount of the represent- 
ative focus area (as designated to "focus detected point 
2 in Fig. 5D) of the group 5D.2 is used as the defocus 
amount of the main object. 

[0068] At Step a105 the defocus amount is again 
compared with the threshold value, and if the defocus 
amount is larger than the threshold value, the flow ad- 
vances to Step a1 06 to drive the lens. 
[0069] As above, Steps a102 to a106 are repeated 
until the defocus amount becomes smaller than the 
judgement threshold value at Step a105, and the defo- 
cus map is formulated at each focus detection to select 
the main object. 

[0070] If the defocus amount of the main object be- 
comes smaller than the threshold value at Step a105, 
the flow branches to Step a107. In this example, since 
the defocus amount of the determined focus area 2 is "- 
0.97" (absolute value 0.97) which is smaller than the de- 
focus amount judgement threshold value "1 .0", the flow 
branches to Step a1 07 whereat the focus detected area 
is determined as the position finally calculated as the 
representative focus area in the main object at Step 
a104. After the above determination, the formulation of 
a defocus map and selection of the main object are not 
performed. 

[0071] Namely, the focus detected point 2 is deter- 
mined as the final position for focus detection, and only 
the focus detected point 2 is used thereafter for focus 
detection. 

[0072] At Step a1 08 it is checked whether the defocus 



amount of the focus area or main object determined at 
Step a1 07 is in an in-focus range. If in an in-focus range, 
the flow advances to step a1 1 1 , whereas if not, the flow 
advances to Step a109. At Step a109, a lens drive 

5 amount is calculated from the defocus amount of the 
main object determined at Step a107 and the lens drive 
amount is supplied to the lens driving circuit 206 to drive 
the lens. At Step a110 the focus of the focus area de- 
termined at Step a1 07 is detected to return to Step a1 08 

10 to judge the in-focus range. 

[0073] After the focus area (main object) is deter- 
mined at Step a107, focus detection of only the deter- 
mined focus area is repeated at Steps a1 08 to a110 until 
the in-focus range is established. As seen from the 

15 above description, once the main object is determined, 
a defocus map is not formulated and the main object is 
not selected. 

[0074] If it is judged at Step a108 that the focus is in 
the in-focus range, the flow advances to Step a111 to 
20 set an "in-focus state" to thereafter follow Step a1 1 2 and 
return from this sub-routine. 

[0075] In this sub-routine, the focus detection is per- 
formed until the in-focus range is satisfied and the op- 
eration sequence not establishing the in-focus range is 

25 omitted. In practice, other processes are executed when 
the focus cannot be detected or when an in-focus range 
is not established after a predetermined number of lens 
driving operations. Therefore, the sub-routine is not al- 
ways returned after the "in-focus state" is set. 

30 [0076] As described so far, focuses of a plurality of 
focus areas are detected, the focus areas are grouped 
in accordance with the focus detection results, and the 
main object group is selected from divided groups to 
perform focus adjustment. In such a case, grouping and 

35 selection of the main object group are repeated to drive 
the lens until the defocus amount of the selected main 
object has a predetermined threshold value or smaller. 
After the defocus amount of the selected main object 
becomes the predetermined threshold value or smaller, 

40 the selected main object is used as the finally deter- 
mined main object which is used for later focus adjust- 
ment. Accordingly, focus detection matching an inten- 
tion of a photographer can be performed without hunch- 
ing and erroneous selection of a main object. 

45 

(Second Embodiment) 

[0077] Fig. 2 is a flow chart illustrating a sub-routine 
"auto select AF" to be executed by a camera according 

so to the second embodiment. The outline structure of the 
camera and other operations are similar to the first em- 
bodiment described with reference to Figs. 3 and 4, and 
the description thereof is omitted. 
[0078] When the sub-routine "auto select AF" is called 

55 at Step #307 shown in Fig. 4, this sub-routine starts at 
Step z101. At Step z102, the sensor driving circuit 202 
drives the area sensor 201 to calculate defocus 
amounts of respective focus areas by using a known al- 
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gorithm. In accordance with the calculated defocus 
amounts, the focus areas are grouped at Step z103. At 
Step z104, a main object is selected from groups in the 
image plane, and the focus area representative of the 
selected group is determined. The defocus amount of 5 
the determined focus area is used as the defocus 
amount of the selected group. 
[0079] At Step z1 05 the defocus amount of the main 
object is compared with a defocus amount judgement 
threshold value. If the defocus amount of the main object 10 
is larger than the threshold value, the flow advances to 
Step z106, whereas if not, the flow branches to Step 
a108. 

[0080] First, the operation to be executed when the 
defocus amount of the main object is larger than the « 
threshold value and the flow advances to Step z1 06, will 
be described. 

[0081] At Step z106, after a lens drive amount is cal- 
culated in accordance with the defocus amount of the 
main object, the lens control circuit 206 drives the lens 20 
in accordance with the supplied lens drive amount. After 
the lens is driven, the focus detection is again performed 
for all the focus areas at Step z1 07 to return to Step z1 04 
whereat the main object is again selected and the defo- 
cus amount of the selected main object is determined. & 
[0082] In the second embodiment, the defocus map 
is not formulated after it is once formulated, but the main 
object is selected by using the groups first divided. Since 
the defocus map is not formulated after it is once formu- 
lated, the calculation time can be shortened considera- 30 
bly, and the size and number of groups do not change 
each time the calculation is performed. When the focus 
areas are grouped at the first time, they may be grouped 
roughly instead of strictly grouping the focus areas as 
in the first embodiment. Grouping the focus areas is not 35 
always determined on the basis of the first focus detec- 
tion result, but it can be determined after several focus 
adjustment operations. 

[0083] Steps z104 to z107 are repeated until the de- 
focus amount becomes smaller than the threshold value 40 
at Step z105 to select the main object by using the 
groups first divided. 

[0084] When the defocus amount of the main object 
becomes smaller than the threshold value at Step z1 05, 
the flow branches to step z1 08 whereat the focus area 45 
is determined as the position at which area is finally cal- 
culated at Step z104. The main object is not selected 
thereafter. At Step z109 it is checked whether the defo- 
cus amount of the focus area determined at Step z108 
is in an in-focus range. If in an in-focus range, the flow so 
advances to Step z1 1 2, whereas if not, the flow advanc- 
es to Step z110. 

[0085] At Step z1 1 0, a lens drive amount is calculated 
from the defocus amount of the main object determined 
at Step z108 and the lens driving circuit 206 drives the ss 
lens-in accordance with the supplied lens drive amount. 
After the lens is driven, at Step z111 the focus of the 
focus area determined at Step z1 08 is detected to return 



to Step z1 09 and judge the in-focus range. 
[0086] After the focus area of the main object is de- 
termined at Step z108, focus detection of only the de- 
termined focus area is repeated at Steps z109 to z111 
until the in-focus range is established. As seen from the 
above description, once the main object is determined, 
selecting further main object is not performed. 
[0087] If it is judged at Step z109 that the focus is in 
the in-focus range, the flow advances to Step z112 to 
set an "in-focus state" to follow Step z113 and return 
from this sub-routine. 

[0088] In this sub-routine, the focus detection is per- 
formed until the in-focus range is satisfied and the op- 
eration sequence not establishing the in-focus range is 
omitted. In practice, other processes are executed when 
the focus cannot be detected or when an in-focus range 
is not established after a predetermined number of lens 
driving operations. Therefore, the sub-routine is not al- 
ways returned after the "in-focus state" is set. 
[0089] As described so far, focuses of a plurality of 
focus areas are detected, the focus areas are grouped 
in accordance with the focus detection results, and the 
main object group is selected from divided groups to 
perform focus adjustment. In such a case, selection of 
the main object group is repeated by using the groups 
once divided to thereafter drive the lens until the defocus 
amount of the selected main object has a predetermined 
threshold value or smaller. After the defocus amount of 
the selected main object becomes the predetermined 
threshold value or smaller, the selected main object is 
used as the finally determined main object which is used 
for later focus adjustment. Accordingly, a focus area 
matching an intention of a photographer can be selected 
without hunching and erroneous selection of an object. 
Furthermore, since grouping the focus areas is not re- 
peated, the calculation amount becomes small and the 
calculation time can be shortened. 

(Third Embodiment) 

[0090] In the first embodiment, an apparatus of the 
type that detects defocuses is used. A range finder ap- 
paratus for measuring a distance can be used for focus 
adjustment by performing similar focus area grouping. 
In this case, at Step corresponding to Step a1 03 shown 
in Fig. 1, a distance map is formulated, at Step corre- 
sponding to Step a105 a distance to the main object is 
compared with a distance of the in-focus area of the tak- 
ing lens and at further Step it is judged that whether a 
difference therebetween is in a predetermined range. 

(Fourth Embodiment) 

[0091] In the second embodiment, an apparatus of 
the type that detects defocus amounts is used. A range 
finder apparatus for measuring a distance can be used 
for focus adjustment by performing similar sensor area 
grouping. In this case, at Step corresponding to Step 
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z103 shown in Fig. 2, a distance map is formulated, at 
Step corresponding to Step z1 05 a distance of the main 
object is compared with a distance of the in-focus area 
of the taking lens and at further Step it is judged that 
whether a difference therebetween is in a predeter- s 
mined range. 

(Fifth Embodiment) 

[0092] Fig. 1 2 is a block diagram showing the electri- 10 
cal configuration of an auto focus camera according to 
the fifth embodiment. 

[0093] In Fig. 12, reference numeral 1 represents a 
microcomputer which controls a motion of each compo- 
nent of the camera. Reference numeral 2 represents a is 
lens control circuit which controls a focus adjusting mo- 
tor and an aperture vane control motor both provided for 
a taking lens 1 3. The lens control circuit 2 performs se- 
rial communication via a data bus DBUS while it re- 
ceives an LOOM signal from the microcomputer 1. In 20 
accordance with lens drive information supplied from 
the microcomputer 1 over serial communication, the 
lens control circuit 2 controls the drive of the taking lens. 
At the same time, the lens control circuit 2 supplies var- 
ious information (such as focal length information) of the 25 
taking lens to the microcomputer 1 over serial commu- 
nication. 

[0094] Reference numeral 3 represents an LCD cir- 
cuit which drives liquid crystal displays 11, 12, and 15 
to be described later. The liquid crystal displays 11 and so 
1 2 notify a photographer of a camera battery remaining 
amount, the number of photographed scenes, a TV val- 
ue, an AV value, an exposure correction value, an in- 
focus state, and the like. The liquid crystal display 15 is 
disposed on a focussing screen. The LCD circuit 3 per- 35 
forms serial communication via the data bus DBUS 
while it receives a DPCOM signal from the microcom- 
puter 1 . Upon reception of display data from the micro- 
computer 1 over serial communication, the LCD circuit 
3 drives the liquid crystal displays 11,12, and 1 5 in ac- 40 
cordance with the display data supplied from the micro- 
computer 1 . 

[0095] Reference numeral 4 represents a switch 
sense circuit which senses the state of a switch used by 
a photographer to set various photographing conditions 45 
and the state of a switch indicating a camera state, and 
supplies the sensed states to the microcomputer 1 . The 
switch sense circuit 4 supplies switch data to the micro- 
computer 1 over serial communication via the data bus 
DBUS while it receives an SWCOM signal. The switch 50 
sense circuit 4 also counts up or down a dial value in 
accordance with a value input from an electrical dial 10, 
and sends the count to the microcomputer 1 over serial 
communication via the data bus DBUS. 
[0096] Reference numeral 5 represents a strobo- 55 
scope emission control circuit which controls strobo- 
scope emission and a light emission stop function 
through TTL light control. This stroboscope emission 



control circuit 5 performs serial communication with the 
microcomputer 1 via the data bus DBUS to receive stro- 
boscope control data and performs various control op- 
erations while it receives an STCOM signal. This circuit 
5 also functions as an interface with an external flash 
unit 14 when it is mounted on the camera. Therefore, 
when the flash unit 14 is mounted, the stroboscope 
emission control circuit 5 communicates with the exter- 
nal flash unit 14 and supplies the microcomputer 1 with 
information on whether any auxiliary flash unit is used, 
and conversely, it transfers a control signal from the mi- 
crocomputer 1 to the external flash unit 14. 
[0097] Reference numeral 6 represents a focus de- 
tecting circuit including photoelectrical conversion ele- 
ments for performing focus detection through a known 
phase difference detection scheme and a circuit for 
reading accumulated charges. The focus detecting cir- 
cuit 6 is controlled by the microcomputer 1 . 
[0098] The microcomputer 1 performs focus detection 
by using a known algorithm in accordance with A/D val- 
ues of the sensor outputs of the focus detecting circuit 
6, calculates a lens drive amount, and supplies the cal- 
culated lens drive amount to the lens control circuit 2 to 
drive the lens in an in-focus state. After the in-focus state 
is obtained, the microcomputer 1 judges whether anoth- 
er focus area is in an in-focus range or in a range of a 
depth of field. During a manual focussing, the lens is not 
automatically driven and the microcomputer 1 judges 
only whether the focus area is in an in-focus state. 
[0099] Reference numeral 7 represents a photometry 
circuit which measures light reflected from an object and 
supplies an photometric output to the microcomputer 1 
under the control by the microcomputer 1. The micro- 
computer 1 converts the received photometric output in- 
to a digital signal which is used when the exposure con- 
ditions (aperture, shutter speed) are set. Reference nu- 
meral 8 represents a shutter control circuit which con- 
trols to run the leading and trailing shutter curtains in 
accordance with a control signal supplied from the mi- 
crocomputer 1. 

[0100] Reference numeral 9 represents a feeding and 
charging motors control circuit which performs film feed- 
ing (winding, rewinding) in accordance with a control 
signal supplied from the microcomputer 1. The motor 
control circuit 9 also controls an up/charge (mirror down) 
of the motor used for a quick return mirror. 
[0101] AswitchSWI is used for starting a preliminary 
photographing operation of the camera. Upon detection 
of a turn-on of this switch SW1 , the microcomputer 1 
starts photometry / focus detection / display operations. 
A switch SW2 is used for starting a main photographing 
operation of the camera. Upon detection of a turn-on of 
this switch SW2, the microcomputer 1 starts an expo- 
sure operation. An X contact turns on at the timing when 
the leading shutter curtain completes its run, and in- 
forms the stroboscope emission control circuit 5 of a 
stroboscope emission timing. A switch SW3 is used for 
switching between camera modes (TV priority, AV prior- 
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ity, manual, program and the like). 
[0102] Reference numeral 1 0 represents an electrical 
dial used for changing a TV value, an AV value, a mode, 
and the like. For example, as the electrical dial 10 is ro- 
tated while the mode switch SW3 is depressed, the 
mode is changed in the order of "TV priority" -> "AV pri- 
ority" -> "manual" -» "program" -» "TV priority" -» "AV 
priority" -> "manual" -» "program" so that a mode de- 
sired by the photographer can be set. As the electrical 
dial 10 is rotated in the opposite direction, the mode is 
changed in the order of "program" -> "manual" -> "AV 

priority" -* "TV priority" -» "program" 

[0103] After the "TV priority" mode is set by using the 
mode switch SW3 and electrical dial 10, if the dial 10 
only is rotated, a TV value desired by the photographer 
can be set. After the "AV priority" mode is set by using 
the mode switch SW3 and electrical dial 10, if the dial 
10 only is rotated, an AV value desired by the photog- 
rapher can be set. 

[0104] A switch SW4 is used for setting an AV value 
during the manual mode. After the "manual" mode is set 
by using the mode switch SW3 and electrical dial 10, if 
the dial 1 0 only is rotated without depressing the AV val- 
ue setting switch SW4, a TV value corresponding to the 
rotation is made up/down to set a desired TV value, or 
if the dial 10 is rotated while the switch SW4 is de- 
pressed, an AV value corresponding to the rotation is 
made up/down to set a desired AV value. 
[0105] A switch SW5 is a focus detecting mode 
changing switch. For example, if the electrical dial 10 is 
rotated while the focus detecting mode changing switch 
SW5 is turned on, a focus area used for focus detection 
can be selected. By designating all focus areas, a focus 
area automatic mode can be set in which mode the cam- 
era automatically performs focus adjustment. 
[0106] Reference numeral 11 represents an external 
display which is driven by the liquid crystal display circuit 
3. Reference numeral 1 2 represents a finder liquid crys- 
tal display which is driven by the liquid crystal display 
circuit 3. Reference numeral 13 represents a replacea- 
ble taking lens which is controlled by the lens control 
circuit 2. Reference numeral 14 represents an external 
flash unit which is controlled by the stroboscope emis- 
sion control circuit 5. The external flash unit 14 has its 
own power source independent from the camera power 
source. Reference numeral 1 5 represents a liquid crys- 
tal display disposed on the focussing screen. In this em- 
bodiment, the liquid crystal display 1 5 has forty five seg- 
ments corresponding to forty five focus areas. 
[0107] Figs. 11 A and 11 B are diagrams illustrating a 
display in the finder. 

[0108] Fig. 11 A is a diagram before the focus state 
becomes in-focus and focus areas are not displayed. In 
Fig. 1 1 A, AAR represents the whole focus area in which 
focus detection can be performed. 
[0109] Fig. 11 B is a diagram displaying ail focus are- 
as. Each focus area is identified by numbering a, b, c, 
d, and e from the highest row and 0, 1 , 2, 3,... from the 



leftmost column. Namely, the highest row has focus ar- 
eas a4, a6, a8 a16 from the left, the second row has 

focus areas b1, b3, b5,..., b19from the left, the third row 
has focus areas cO, c2, c4 c20 from the left, the fourth 

s row has focus areas d1 , d3, d5, .. . , d1 9 from the left, and 
the lowest row has focus areas e4, e6,..., e16 from the 
left. With this notation, for example, the center focus ar- 
ea is represented by c10, and the focus area in the sec- 
ond row and at the second position from the left is rep- 

io resented by b3. 

[0110] Next, the operation of the camera (microcom- 
puter 1) will be described briefly with reference to the 
flow chart shown in Fig. 1 3. 

[0111] At Step #1300 the power is supplied to the 

is camera upon depression of a main switch of the camera. 
Next, at Step #1 301 in accordance with information sup- 
plied from the switch sense circuit 4, a mode and a set 
value are switched. If there is any change, this change 
is supplied to the liquid crystal display circuit 3 to change 

20 display data and display color. At Step #1302 it is 
checked whether the switch SW1 is on. If on, photome- 
try is performed at Step #1 306, whereas if off, the flow 
advances to Step #1 303 whereat it is checked whether 
the power source is to be turned on. 

25 [0112] It is assumed herein that the switch SW1 is 
maintained off and the flow advances to Step #1 303. 
[0113] It is checked at Step #1 303 whether the power 
is to be turned off. If the power is to be turned off, the 
flow advances to Step #1 304, whereas if not, the flow 

30 returns to Step #1 302 to check the switch SW1 . Namely, 
after the power is turned on once, the power-on state is 
maintained for a predetermined period to check the 
switch state and change a display. 
[0114] At Step #1 304, the power is turned off to make 

35 the liquid crystal display circuit 3 erase unnecessary dis- 
plays in the finder or on the outer frame of the camera. 
At Step #1305, a series of operations are terminated. 
[011 5] If it is judged at Step #1 302 that the switch SW1 
is on, the flow advances to Step #1 306 whereat the pho- 

40 tometry circuit 7 is activated to receive light reflected 
from an object and A/D convert it to acquire photometry 
information. In accordance with the photometry informa- 
tion, the exposure conditions (aperture, shutter speed) 
are calculated. At Step #1 307 the focus detecting circuit 

45 6 causes the photoelectric conversion sensor to accu- 
mulate charges in photoelectric conversion elements, 
stores the accumulated charges, and A/D converts the 
charges so that focus information in each of a plurality 
of focus areas can be calculated. In accordance with the 

so calculated focus information, defocus amounts of a plu- 
rality of focus areas are calculated by using a known 
algorithm. In accordance with the focus detection result 
of a predetermined focus area, a lens drive amount is 
calculated and the lens driving amount is supplied to the 

55 lens control circuit 2 to drive the lens in an in-focus state. 
[0116] At Step #1 308, the liquid crystal display circuit 
3 displays an AV value and a TV value calculated at Step 
#1 306 on the finder liquid crystal display 1 2 and external 
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liquid crystal display 11. The focus detection result of 
each focus area (and whether the focus area in a defo- 
cus state is in a range of the depth of field) obtained at 
Step #1307 is displayed on the liquid crystal display 15 
(the details will be given later). At Step #1309 it is 5 
checked whether the camera state permits a release. 
For example, if the AF mode is "one shot mode" and a 
focus detection result at Step #1 307 is in-focus state, 
then the release is permitted to follow Step #1310 to 
check the switch SW2, whereas if not in-focus state, the 10 
flow returns to Step #1 301 . 

[0117] After the flow returns to Step #1 301 , similar to 
the above description, a mode and the like are displayed 
if necessary and the flow advances to Step #1 302 to 
check the switch SW1 . If the switch SW1 is on, photom- is 
etry, focus detection, and display are again performed 
(Steps #1302, #1306, #1307, and #1308), and at Step 
#1 309 it is checked again whether the camera state per- 
mits a release. 

[0118] At Step #1310 it is checked whether the switch 20 
SW2 is on. If on, the flow advances to Step #1311 to 
start a photographing operation, whereas if off, the flow 
returns to Steps #1301 and #1302 to check the switch 
SW1 . If it is judged at Step #1 302 that the switch SW1 
is on, photometry, focus detection, and display are again 25 
performed. 

[0119] At Step #1311 the feeding and charging motors 
control circuit 9 moves up a quick return mirror, and the 
lens driving circuit 2 supplies the aperture amount de- 
termined at Step #1 306 to the taking lens 1 3 to stop 30 
down the aperture so as to have a predetermined expo- 
sure amount. At Step #1 312 the shutter control circuit 8 
control the movement of the leading and trailing shutter 
curtains so as to obtain the TV amount determined at 
Step #1306. At Step #1313, the feeding and charging 35 
motors control circuit 9 moves down the quick return mir- 
ror and at the same time charges the shutter to open the 
aperture which was stopped down at Step #1306. At 
Step #1 31 4 the feeding and charging motors control cir- 
cuit 9 controls the feeding motor to wind up the film. 40 
[01 20] A series of operations of the camera are com- 
pleted as in the above manner. 
[0121] Next, with reference to Figs. 14A and 14B, a 
display in the finder will be described. 
[0122] Fig. 1 4A shows an example of a scene to be is 
automatically focussed. First, focus detection is per- 
formed in the whole focus area ARR and the focus area 
b3 is designated as the focus adjustment focus area by 
using a predetermined algorithm. The focus is adjusted 
relative to this focus area b3. After the focus adjustment, 50 
in addition to the focus area b3, the focus areas in an 
in-focus state include b5, b9, c4, c6, c8, d 0, d1 , d3, d5, 
d7, d9, d11, a14, a16, b15, b17, c16, d15, and d17. 
[0123] Fig. 14C is a diagram illustrating a predeter- 
mined area. The focus adjustment is performed relative ss 
to the center focus area (indicated by a solid black area). 
Focus areas having a predetermined positional relation 
to the center focus area are those on two circumference 



areas surrounding the center focus area. Detecting re- 
sults in the above predetermined areas are only dis- 
played. The focus areas to be displayed in an in-focus 
state in case that the focus adjustment is only performed 
in the focus area b3, as shown in Fig. 14D, those two 
areas surrounding the focus area b3, each of which has 
the predetermined positional relation, i.e., a4, a6, b1, 
b3, b5, b7, cO, c2, c4, c6, d1 , d3, and d5. Of these, the 
focus areas in the in-focus state are eight areas includ- 
ing b3, b5, c2, c4, c6, d1, d3, and d5. These areas dis- 
played in the in-focus state are shown in Fig. 14B. 
[0124] With such a display in the in-focus state, the 
photographer can confirm that the left person was fo- 
cussed, and the in-focus state display for unnecessary 
areas can be avoided so that photographing is not hin- 
dered. Since a display in the in-focus state is not given 
to the street lamp, there is no fear that the photographer 
recognizes an erroneous focus detection. 

(Sixth Embodiment) 

[0125] Next, the sixth embodiment will be described. 
The electrical configuration of the camera of this embod- 
iment is similarto that shown in Fig. 12, the finder display 
is also the same as Figs. 1 1 A and 1 1 B, and the operation 
of the camera is the same as given in the flow chart 
shown in Fig. 1 3. Therefore, the description thereof is 
omitted. 

[0126] The sixth embodiment will be described by us- 
ing the scene shown in Fig. 1 4A. 
[0127] Similar to the fifth embodiment, after the focus 
adjustment is performed in the focus area b3, in addition 
to the focus area b3, the focus areas in an in-focus state 
include b5, b9, c4, c6, c8, c10, d1, d3, d5, d7, d9, d11, 
a14, a16, b15, b17, c16, d15, and d17. 
[0128] Fig. 15B is a diagram illustrating a predeter- 
mined area of the sixth embodiment. The focus adjust- 
ment is performed relative to the center focus area indi- 
cated by a solid black area. Focus areas having a pre- 
determined positional relation to the center focus area 
are those on one circumference area surrounding the 
center focus area. The focus areas in the in-focus state 
in this predetermined area are displayed. 
[01 29] Fig. 1 5C shows the adjacent focus areas after 
the focus adjustment of the focus area b3. As seen from 
Fig. 15C, there are six adjacent focus areas a4, b1 , b5, 
c2, and c4 including b3. Of these focus areas, if those 
are in the in-focus state, display is performed. The focus 
areas in the in-focus state in this area are those b-3, b-5 
and c4 which are displayed as shown in Fig. 1 5A. 
[0130] With such a display in the in-focus state, the 
photographer can confirm that the left person was fo- 
cussed, and in the in-focus state display for unneces- 
sary areas can be avoided so that photographing is not 
hindered. There is no fear that the photographer recog- 
nizes an erroneous distance measurement (erroneous 
focus detection). 

[0131] The finer display of the sixth embodiment will 
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be further described by using the scene shown in Fig. 
16A. 

[0132] Fig. 16A shows an example of a scene to be 
automatically focussed. First, focus detection is per- 
formed in the whole focus area ARR and the focus area 
c10 is designated as the focus adjustment focus area 
by using a predetermined algorithm. The focus is adjust- 
ed relative to this focus area c1 0. After the focus adjust- 
ment, the focus areas in the in-focus state include a6, 
a8, b3, b5, b7, b9, b11, c2, c4, c6, c8, c10, c12, d3, d5, 
d7, and d9. By applying the predetermined area shown 
in Fig. 15B to this scene, there are seven focus areas 
to be displayed in the in-focus state, including b9, b11, 
c8, d 0, d 2, d9, and dll as shown in Fig. 1 6C. Of these, 
those in the in-focus state are b9, b11, c8, c10, c12, and 
d9. Therefore, as shown in Fig. 16B, these six focus ar- 
eas are displayed. 

[0133] If all the focus areas in the in-focus state are 
displayed, it is not easy to visually confirm the main ob- 
ject and the photographing is hindered. However, as in 
this embodiment, if the focus area used for focus adjust- 
ment and the adjacent in-focus areas are displayed, it 
is easy to confirm that the left eye of a baby was fo- 
cussed. Unnecessary focus areas are not displayed so 
that the photographing is not hindered by a difficulty in 
viewing the baby face. 

(Seventh Embodiment) 

[0134] Next, the seventh embodiment will be de- 
scribed. The electrical configuration of the camera of 
this embodiment is similar to that shown in Fig. 12, the 
finder display is also the same as Figs. 11 A and 11B, 
and the operation of the camera is the same as given in 
the flowchart shown in Fig. 13. Therefore, the descrip- 
tion thereof is omitted. 

[0135] The seventh embodiment will be described by 
using the scene shown in Fig. 16A. Similar to the sixth 
embodiment, after the focus adjustment is performed in 
the focus area c1 0, the focus areas in the in-focus state 
include a6, a8, b3, b5, b7, b9, b11, c2, c4, c6, c8, c10, 
c12, d3, d5, d7, and d9. Fig. 17A is a diagram showing 
a range in the depth of field of this scene. In addition to 
the in-focus areas a6, a8, b3, b5, b7, b9, b11, c2, c4, 
c6, c8, d 0, d 2, d3, d5, d7, and d9, the focus areas a4, 
a10, a12, b1, b13, cO, and dll are in a range of the depth 
of field. Fig. 1 7C is a diagram showing a predetermined 
area of the seventh embodiment. 
[0136] In this embodiment, the predetermined area is 
defined by the focus area used for focus adjustment and 
by those areas disposed in line along the focus adjust- 
ment focus area. Fig. 17C shows the predetermined ar- 
ea after the focus adjustment of the focus area c10. 
[0137] As seen from Fig. 1 7C, the focus areas cO, c2, 
c4, c6, c8, c10, c12, c14, c16, c18, and c20 are dis- 
played if they are in a range of the depth of field. The 
focus areas in the in-focus state in this area are those 
c2, c4, c6, c8, and c10, and the focus area cO is in a 



range of the depth of field of the scene. Therefore, six 
focus areas in total are displayed. 
[01 38] As above, the focus area used for focus adjust- 
ment, the focus areas having the predetermined posi- 

5 tion relation, and the focus areas in a range of the depth 
of field are displayed. Therefore, it is possible to confirm 
that the baby face is in the range of the depth of field. 
Unnecessary focus areas are not displayed so that the 
photograph is not hindered by a difficulty in viewing the 

io baby face. 



Claims 

15 1. An optical apparatus with a focus adjusting function, 
having focus detecting means for executing a focus 
detection operation for each of a plurality of focus 
areas set in an image plane, grouping means for 
grouping the image plane in accordance with a dis- 

20 tribution of defocus amounts or distances obtained 
from focus detection results of the plurality of focus 
areas by said focus detecting means, and focus ar- 
ea selecting means for selecting at least one focus 
area from the plurality of focus areas in accordance 

25 with a grouping result by said grouping means, 
CHARACTERIZED IN comprising: 

defocus amount comparing means for compar- 
ing a defocus amount of the focus area selected 
30 by said focus area selecting means with a pre- 

determined defocus amount; 
lens driving means for driving a lens until the 
selected focus area is made in-focus, if a com- 
parison result by said defocus amount compar- 
es ing means shows that the defocus amount of 
the selected focus area is smaller than the pre- 
determined defocus amount; and 
focus area re-selecting means for re-selecting 
a focus area by driving the lens in accordance 
40 with the defocus amount of the selected focus 
area and thereafter again operating said focus 
detecting means, said grouping means, and 
said focus area selecting means, if a compari- 
son result by said defocus amount comparing 
45 means shows that the defocus amount of the 
selected focus area is larger than the predeter- 
mined defocus amount. 

2. An optical apparatus with a focus adjusting function, 
50 having focus detecting means for executing a focus 
detection operation for each of a plurality of focus 
areas set in an image plane, grouping means for 
grouping the image plane in accordance with a dis- 
tribution of defocus amounts or distances obtained 
55 from focus detection results of the plurality of focus 
areas by said focus detecting means, and focus ar- 
ea selecting means for selecting at least one focus 
area from the plurality of focus areas in accordance 
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22 



with a grouping result by said grouping means, 
CHARACTERIZED IN comprising: 

defocus amount comparing means for compar- 
ing a defocus amount of the focus area selected 5 
by said focus area selecting means with a pre- 
determined defocus amount; 
lens driving means for driving a lens until the 
selected focus area is made in-focus, if a com- 
parison result by said defocus amount compar- io 
ing means shows that the defocus amount of 
the selected focus area is smaller than the pre- 
determined defocus amount; and 
focus area re-selecting means for re-selecting 
at least one focus area from the plurality of fo- 15 
cus areas by driving the lens in accordance with 
the defocus amount of the selected focus area 
and thereafter again referring to a grouping re- 
sult by said grouping means, if a comparison 
result by said defocus amount comparing so 
means shows that the defocus amount of the 
selected focus area is larger than the predeter- 
mined defocus amount. 

An optical apparatus with afocus adjusting function, 25 
having focus detecting means for executing a focus 
detection operation for each of a plurality of focus 
areas set in an image plane and focus area select- 
ing means for selecting at least one focus area from 5. 
the plurality of focus areas, 30 
CHARACTERIZED IN comprising: 

defocus amount comparing means for compar- 
ing a defocus amount of the focus area selected 
by said focus area selecting means with a pre- 35 
determined defocus amount; 
lens driving means for driving a lens until the 
selected focus area is made in-focus, if a com- 
parison result by said defocus amount compar- 
ing means shows that the defocus amount of 40 
the selected focus area is smaller than the pre- 
determined defocus amount; and 
focus area re-selecting means for re-selecting 
at least one focus area from the plurality of fo- 
cus areas after driving the lens in accordance 45 
with the defocus amount of the selected focus 
area, if a comparison result by said defocus 
amount comparing means shows that the de- 
focus amount of the selected focus area is larg- 
er than the predetermined defocus amount. so 

A focus adjustment control circuit having focus de- 
tecting means for executing a focus detection oper- 
ation for each of a plurality of focus areas set in an 
image plane, grouping means for grouping the im- 55 
age plane in accordance with a distribution of defo- 
cus amounts or distances obtained from focus de- 
tection results of the plurality of focus areas by said 



focus detecting means, and focus area selecting 
means for selecting at least one focus area from the 
plurality of focus areas in accordance with a group- 
ing result by said grouping means, 

CHARACTERIZED IN comprising: 

defocus amount comparing means for compar- 
ing a defocus amount of the focus area selected 
by said focus area selecting means with a pre- 
determined defocus amount; 
determining means for determining the-select- 
ed focus area as a focus area for focus adjust- 
ment, if a comparison result by said defocus 
amount comparing means shows that the de- 
focus amount of the selected focus area is 
smaller than the predetermined defocus 
amount; and 

focus area re-selecting means for re-selecting 
a focus area by outputting a signal which drives 
the lens in accordance with the defocus amount 
of the selected focus area and thereafter again 
operating said focus detecting means, said 
grouping means, and said focus area selecting 
means, if a comparison result by said defocus 
amount comparing means shows that the de- 
focus amount of the selected focus area is larg- 
er than the predetermined defocus amount. 

A focus adjustment control circuit having focus de- 
tecting means for executing a focus detection oper- 
ation for each of a plurality of focus areas set in an 
image plane, grouping means for grouping the im- 
age plane in accordance with a distribution of defo- 
cus amounts or distances obtained from focus de- 
tection results of the plurality of focus areas by said 
focus detecting means, and focus area selecting 
means for selecting at least one focus area from the 
plurality of focus areas in accordance with a group- 
ing result by said grouping means, 

CHARACTERIZED IN comprising: 

defocus amount comparing means for compar- 
ing a defocus amount of the focus area selected 
by said focus area selecting means with a pre- 
determined defocus amount; 
determining means for determining the select- 
ed focus area as a focus area for focus adjust- 
ment, if a comparison result by said defocus 
amount comparing means shows that the de- 
focus amount of the selected focus area is 
smaller than the predetermined defocus 
amount; and 

focus area re-selecting means for re-selecting 
at least one focus area from the plurality of fo- 
cus areas by outputting a signal which drives 
the lens in accordance with the defocus amount 
of the selected focus area and thereafter again 
referring to a grouping result by said grouping 
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means, if a comparison result by said defocus 
amount comparing means shows that the de- 
focus amount of the selected focus area is larg- 
er than the predetermined defocus amount. 

5 

A focus adjustment control circuit having focus de- 
tecting means for executing a focus detection oper- 
ation for each of a plurality of focus areas set in an 
image plane and focus area selecting means for se- 
lecting at least one focus area from the plurality of 10 
focus areas, 

CHARACTERIZED IN comprising: 

defocus amount comparing means for compar- 
ing a defocus amount of the focus area selected « 
by said focus area selecting means with a pre- 
determined defocus amount; 
determining means for determining the select- 
ed focus area as a focus area for focus adjust- 
ment, if a comparison result by said defocus so 
amount comparing means shows that the de- 
focus amount of the selected focus area is 
smaller than the predetermined defocus 
amount; and 

focus area re-selecting means for re-selecting 25 
at least one focus area from the plurality of fo- 
cus areas after outputting a signal which drives 
the lens in accordance with the defocus amount 
of the selected focus area, if a comparison re- 
sult by said defocus amount comparing means 30 
shows that the defocus amount of the selected 
focus area is larger than the predetermined de- 
focus amount. 

A camera having a lens system, means for dividing 35 
the image plane of an image picked up by the lens 
system into a plurality of blocks; means for grouping 
blocks in accordance with focus or distance meas- 
urements to determine an object layout; means for 
selecting an object from the object layout and de- 40 
termining the degree of defocussing of the selected 
object, and means for altering the focus of the lens 
system in response to the determined degree of de- 
focus. 
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FIG. 6 
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FIG. 7 
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